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Improvements in or relating to Respirator Filter Units for use in 
Cigarettes, Smoking Appliances, Gas Masks and the like 



We, P. LoBHiLARD Company, a cor- 
poration of the State of New Jersey, 
United States of America, of 119, "West 
40th Street, New York, United States 
5 of America and H & V Spkcialtiks Co. 
Inc. a corporation of the Commonwealth 
of Massachusetts, United States of 
America, of East "Walpole, Massa- 
chusetts, United States of America, do 
10 hereby declare the invention, for which 
w e pray that a patent may be granted to 
us. and the method by which it is to be 
performed, to be particularly described 
m and by 'the following statement: — 
15 This invention relates to respirator 
filters, and has particular reference to 
filter units for tobacco products, such as 
cigarettes, and to methods and apparatus 
for making the same, although the in- 
20 vention is not limited thereto. 

Numerous types of filters for cigar- 
ettes, smoking pipes, cigarette holders, 
gas masks, surgical respirators and other 
devices through which air is drawn by the 
user have been used °r proposed, but in 
most instances, the coat of manufacture 
and the effectiveness of the filters leave 
much to b e desired. Particularly in the 
case of tobacco smoke filters for cigarettes 
30 and the like, the effort has been to_ re- 
duce the quantity of volatile materials, 
principally tar, entrained in the tobacco 
smoke. In order to b e sufficiently^ effective 
to remove a substantial quantity of tar, 
35 the filter had to be made so dense ,as to 
increase the suction to an undesirable 
degree to draw the smoke through the 
filter and cigarette. Consequently, incom- 
plete filters or filters having channels or 
40 passages were provided, with the result 
that, the filter was ineffective to remove 
more than a small percentage of tar 
which was substantially only mat which 
condensed on the surfaces through which 
45 the smoke was drawn. 
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Effective filtering mate-rial for remov- 
ing predetermined quantities of tar and 
also nicotine from tobacco smoke drawn 
through a cigarette or other smoking 
article has been provided, one example 
comprising fibrous materia^ such as cot- 
ton, containing & predetermined, uniform 
distribution of mineral particles having 
dimensions approaching those of the par- 
ticles to be removed from the tobacco 
smoke, so as to cooperate with the cotton 
to remove a predetermined proportion of 
the soid particles. . Notwithstanding the 
pronounced effectiveness of this filtering 
material, its advantage in a cigarette 
filter unit still depends on uniform den- 
sity throughout the cross-sectional area 
of the filter unit without any channels or 
other passages permitting the smoke to 
short-circuit the filtering material. The 
same requirements obtain for other filter 
units. 

The present invention is designed to 
produce » respirator type of filter unit and 
a method and apparatus for making the 70 
same, whereby smoking apparatus or other 
respirator products embodying or contain- 
ing the filter unit are uniform in density 
and " draw " to afford the same reduction 
in the quantity of entrained solid or 75 
liquid particles in the flnid passing there- 
through, sucb as air containing tobacco 
smoke. 

The method of making filter units, 
according to the invention, comprises Ion- 80 
gitudiually folding an elongated lamin- 
ated strip formed of two or more layers 
of pervious fibrous material interleaved 
with on e or more layers of substantially 
impervious sheet material into a trough 
of substantially -T-shaped cross-section, 
eiroumferentially confining the trough- 
shaped strip to form a rope of substan- 
tially circular cross-section, wrapping the 
rope in sheet material to form a tubular 
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coyer therefor, and transversely severing 
the covered rope into cylindrical plugs 
for use as filter units. 
A filter unit made by the method of 

5 the invention comprises a cylindrical plug 
formed of alternate layers of paper, pre- 
ferably crepe paper, and cotton, in -which 
the centre or oore of the rait is provided 
by cottoh-to-cotton contact. 

10 The term Cotton " as used herein 
means any suitable natural or synthetic 
textile fibres capable of being formed 
into a thin, pervious web, and the term 
" paper " as used herein means any suit- 

15 able sheet material having the properties 
described herein and generally substan- 
tially impervious to the passage, of gasses 
and vapours. 
The novel filter unit preferably is made 

20 according to the "method and with the. 
apparatus of this invention so that equal 
numbers of layers of crepe paper ahd cot- 
ton are interleaved in such a. way that the 
crepe paper layers, each supporting a cot- 

25 ton layer, are laid one upon th e other 
and the sandwich thus . formed is sup- 
ported on the nethermost crepe paper 
layer so that the upper surface o£ the 
sandwich layer is a cotton layer. This 

30 sandwich-like sheet is fed to a plug-mak- 
ing machine, while carried on the nether- 
most layer of crepe paper/ but just be- 
fore entering the machine, the nether- 
most layer of crepe, paper is stripped 

35 therefrom, so that the upper and lower 
layers of the sheet are" cotton. Narrow 
strips are severed transversely from this 
composite sheet and fed endwise to "a 
. conical forming die, but before reaching 

40 the die, "the strip is . creased off-centre 
lengthwise, so as to then fold unevenly 
upon itself "in the conical forming "die," 
i.e., because of the off-centre crease, one 
leg of the infolded strip is wider than 

45 the" other, so that the edges thereof do not 
register. "VVheh rolled into generally J- 
shaped contour" in the forming die, the 
non-registering edges of the strip "do hot 
leave a passage at the core and, with the 

50 aid of cott-on-to-cottoh contact" at 'that 
point, the resulting plug is of uniform 
cross-sectional density. The rope-like 
strip is then wrapped in paper and severed 
into" shorter lengths, which are then in- 

$5 corporated in a cigarette, "used as a cart- 
ridge for smoking pipes, cigarette holders 
or other smoking articles, or as cartridges 
for gas masks, surgical respirators, and 
the like. ' " -■ 

60 It will be seen that the filter unit and 
the method and apparatus of making the 
same provide a filter unit of uniform den- 
sity arid " draw ". notwithstanding the 
numbers that iriay be manufactured.' 

65 In order that the invention may be 



dearly understood and readily carried 
into effect, apparatus for making filter 
units according to the invention will now 
be more fully described, by way of 
example only, with reference to the 70 
accompanying drawings, in which: — 

Figure 1 ia an elevation of apparatus 
for laminating three sets of paper over- 
laid with a web of fibrous material, such 
as cotton. ^ 

Figure 2 is a transversed section as seen 
along the line 2— 2 of Figure 1, showing 
the laminate formed in Figure 1, and 
comprising three alternate layers of paper 
and cotton with the entire sandwichrlike 80 
laminate supported on the lowermost 
paper layer. ^ 

Figure 3 is an elevation of the mech- 
. anism for feeding the laminate or sand- 
wich of three alternate layers each of cot- 85 
ton and paper through successive process- 
mg stages and showing edge-trimming 
mechanism/ intermittent feeding mech- 
anism,: mechanism for stripping the 
lowermost sheet of paper from the sand- 90 
wich or laminate, and mechanism ^or 
severing the sheet transversely into long, 
narrow strips, " 

Figure 4 is a schematic plan view of 
the meohardsm of Figure 3 with the addi- 95 
tibn of '■ conical forming mechanism for 
- shaping the long, narrow; strips into a 
Tope-like shape, wrapping the same and 
severing it into filter nnits. * " ' 

Figure 5 illustrates the conical forming 100 
die of Figure" 4 as it appears on .a com- 
mercial machine as modified to embody 
the .present intention. -" 

Figure 6 is an elevation thereof as seen 
along the line 6^-6 of Figure 5. - 105 

Figure 7 is a transverse section through . 
a strip creasing roll and a carrier tape 
for the strip as seen along" the line 7 — 7 
of Figure 6 and showing the off-eentre.ee* 
lation between the crea'sihg roll arid the hqi 
laminated strip. *■■' " 

"Figure 8 ib a transverse section through 
the forming die as seen along the line 8— 
8 of Figure 6. " 

Figure 9 ' is a transverse section 115 
through a grooved pressing roller consti- 
tuting part of the forming mechanism as 
seen along the line 9—Q of Figure 6. 

Figures 10A, 10B and 100 are "cross- : - 
seotio'ns through .the laminated strip in 120 
successive stages'of its formation into the 
rope, and "shows the convolutiOns-of alter- 
nate layersof paper "and cotton and the re- 
sult of the c'otton-to^eotton contact at the 
oentre or core without channels and the 125 
off-centre creasing of the strip preceding 
its' entry into the conical forming die, and 
' Figure 11 illustrates in perspective view 
a stationary type of strip creasing" or fold- 
ing device. • . 138 
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ttaferrinjr to Figures 1 and 2 of the suitable way, as by driving its mandrel 

drawtS t£ cotton « Mother fibrous from an intermittent drive mechanism w- 

wither without admixture of eluding a aouroe of power, such as the 

the m niral^Siclee Tas referred to above, electric motor 16 /hownjn Figure J, 



tJil^^^^^^ whejeby^ fe,d of the lan^teor sand- 
web upon a sheet of paper such as crepe wieh S is synchronised with the inter- 
Japer P whose crease? or crepe folds ex- initio* pl^-^g ^ machme to be d - 
tend transversely thereof. The cotton web scribed The unwinding o I the roll 14 is 
may be conveniently supplied by a com, so regulated as to mnto \SS££ 
mercial carding machine in a width some- linear rate of movement of the sandwich 
what narrower than the width of the crepe or lanunate S over the table 15. 
tvTtT«. «Wt P sa that about half inch As the laminate or sandwich S is ad- 
Sin of V k V Tr extends beyond the vanced over the table 15, the W W 
la te|ledgeso P f?becottonwebC,asshown ^^^^S^^ 
In the^referred filter unit of this in- trimmed off in any stable manner . as, 
vention three layers of cotton and three for example, by rotating knives 17, driven 
layers of paper comprise the starting by a belt or cW 18 from the mandrel 
Snate or Sandwich S and are initially of the roll 14, m the manner shown in 
interleaved from three primary supply Figures 3 and 4 or in any other con- 
rolls 10, 11 and 12, the rolls 11 and 12 venient manner Accordingly, the sand- 
each comprising one long sheet of crepe wich or laminate S 
paper P overlaid by one layer of cotton layers of paper P and cotton € of uni- 
C and the roll 10 comprising one long form width. The edge-trimmed sandmch 



sheet of strong paper P 1 , such as 
paper overlaid by one layer of cotton (J. 
The layer P 1 also may be crepe paper if 

The three primary supply rolls 10, 11 
simultaneously unrolled with 
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most layer being paper and the topmost an d is thus separated from the lower cot- 
layer being cotton as is shown especially ton layer which now takes 

" the separated paper layer P 1 by which the 



_ by a driving roll 19, driven 90 
by a chain or belt 20, whicb aids in 
drawing the sandwich S through the edge- 
trimming knives 17 and in advancing the 
sandwich S along the table 15 this driv- 
_ ing roll being positioned just beyond the « 
th e a u^oTtod B ^rtionrJ J each overlaying edge-trimming knives 17 as shown m 
the unrolled portion of the others in the Figures 3 and 4. 

manner showi in Figure 1, so as to form JoBitioneA ^^^Jtlf v? 
the laminate or sandwich S comprising 9 and coated m a slot the table 15, 
35 three layers each comprising one layer of is an idler roll 21 over which the nether- 100 
pa P f aS one «B cotton, with th, nether- ^^^V^^^Sl 
most la 
layer b _ 

40 m 'ae SU primar y supply rolls 10, 11 and sandwlcrrw^7theretofore supported on 105 
40 12 are mounted on mandrels journalled in the table 15 The separated paper layer P 
a suitable frame, not shown. A driven is drawn onto a take-up roll 
endless belt conveyor 13 may support the driven by a belt or chain 23 at the proper 
laminate or sandwich S and may drivel it peripheral speed to obtain uniform move- 
45 and thus unroll the rolls 10. 11 and 12 by ment of the sandwich S across % table 110 
frictional contact therewith, with the 15 and the take-up roll 22 aids i:n ^that 
laminate or sandwich S. In this way, the movement Thereupon the sandwich or 
separate two-layer strips are unrolled laminate S comprises two layers of paper 
from the primary supply rolls 10, 11 and P and three layers of cotton 0 with the 
50 12 upon a main supply roll 14 in step upper, lower and centre layers ^ 115 
with each other and the roll 14, so that ton interleaved by the two remaining 
the cotton C and the paper P are not layers of paper. 

materially strained or stretched. The From this, point, the five-layer sand- 
main supply roll 14 may be driven if wich or laminate S resting on a trans- 

„ reoxiirea platform 24 is advanced intermit- 120 

55 The main supply roll 14 is transferred tently by reciprocating pushers 26 acte- 
from storage or irom the machine of ated by an oscillating shaf t 26. The 
Figure 1 to the machine of Figure 8 for pushers 25 shown in Figure ,3. advance 
unrolling onto a table 15 thereof. Alter- the five-layer laminate sandwich S be- 

60 natively the laminate or sandwich S may neath a reciprocating knife 27 which 125 
be fed by the conveyor 13 directly to the serves . it transverselv into narrow steps 
horizontal table 15 of Figure 3. Assum- 28 which may be substantially 1* «">hes 
ing the transfer of the storage roll 14 to in width and 26 inches "i length, for 
the machine of Figure 3, the former is example. The severed strips 28 lodge in a 

65 unwound flatwise on the table 15 in any channel 29 in which they are advanced 130 
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endwise to a belt type .conveyor shown, in 
.Figure 6, and comprising an endless belt 
30 running over a pair of rollers 31 jour- 
nalled in a horizontal plane so as to pro- 

5 vide a -horizontal conveying surface- be- 
tween them. The belt 30 also .passes over 
a series of rollers 32, one of which is 
driven to drive the upper run of the belt 
30 in the proper direction from right to 

10 left, as seen in Figure 6. 

Positioned above the right-hand or in- 
feed end of the belt 30 as seen in Figure 

6, is a feed roller 32 1 which is driven 
in the direction, of movement and peri- 

15 pheral speed by and in accordance with 
the linear speed of the belt 30 and presses 
the laminated strip 28 against the belt 30 
for advancement thereby to the left, as 
seen in Figure 6. 

20 Immediately following jthe feed roller 
'62 1 and also driven by the belt 30 through 
th e laminated strip 28 is an off-centre 
creasing or folding.roller 33, whose centre 
lin e is displaced laterally with respect 

25 to the longitudinal centre line of the lam- 
inate strip 28 by approximately i inch, 
us is shown particularly in Figures 3 and 

7. By reason of its off-centre position 
with respect to the strip 28, the rounded 

30 periphery- of the folding or creasing 
roller 33' folds or creases the strip 28 un- 
evenly, lengthwise, i.e., the' left-hand 
portion of the strip 28 as seen in cross- 
section in Figures 7, 8 and 10A, in wider 

35 than i s the right-hand portion thereof. 
Hence, as the edges of the strip 28 rise in 
response to the folding and creasing 
action of the roller 33, the left-hand edge 
rises higher than the right-hand edge 

40 so that the strip 28 has the uneven trough- 
shaped cross-section shown in Figures '7 
and l0A..Thus if. the said left-hand and 
right-hand portions of the strip 28 are 
folded flatwise upon each otherj the longi- 

45 tudinal edges would not be m registry 
as is shown in Figure lOB. 

Positioned at each side of the roller 33 
are channel-shaped guides 34 which are 
upturned to accommodate and aid ten- 

50 dency oif: the edges of the strip 28 to turn 
upwardly in the manner" described. To 
compensate for the longer left-hand side 
of the strip, the. left-hand . guide 34 is 
longer and extends further from the 

55 centre line of the feed belt 30 as if. like- 
wise shown in Figure 7. /Conversely, the 
right-hand guide 34 i 8 shorter and lies 
somewhat more closely to the centre line 
of the bolt 30 to accommodate the shorter 

60 half of the strip 28 as seen in cross-sec- 
tion. 

As the feed belt 30 carries the strip 28 
through the guides 34, it enters a conical 
forming die 35 at a time when the longi- 
65 tudinal edges of the strip 28 have been 



lifted to shape it into a reversed J-shaped 
cross-section with the left-hand leg 
thereof -longer than the right-hand leg 
thereof for the reasons mentioned. 
Accordingly, as the J-folded laminated 70 
strip 28 enters the conical forming die 35. 
which is a continuation of the guides 34 . 
the off-set. edges are curled downwardly 
upon one side of the centre portion 
which then takes the convoluted shape' 75 
shown in Figure IOC. 

As the folded strip "28 advances between 
rollers 36. and 87 which have concave 
peripheral surfaces, the -belt 30 is warped 
into a tf-shape to aid in circumferentially 80 
confining the strip 28 into the rope-like 
contour 28 1 shown' in Figure 9. Accord- 
ingly, the strip 28 is confined circumfer- 
entially into a generally circular cross- 
section with cotjion-to-cotton contact be- 85 
tween the original cotton upper surface 
and the original cotton lower surface of 
the strip 28 and between the same cotton 
surface folded" upon each other," thereby 
precluding or closing .all passages which 90 
tend to form, and aided by the misalign- 
ment of. the edges of the strip 28 so that 
uniform density results. 

The rope emerging from between guides 
38 is delivered immediately to a wrap- 95 
ping station where a strip 39 of cigarette 
paper, for example, is concurrently fed 
from a reel 40 shown in Figure 4 and 
wherein the rope 28" i B wrapped and the 
seam heat-sealed with flue or cement at 41 . 100 

The successive strips 28 are aligned end- 
to-end as they are shaped into the circular 
cross-section shown in Figures 9- and 10C, 
and are wrapped in the paper, from the 
reel 40 so that a continuous wrapped rod 105 

42 emerges from the machine to be 
severed into approximate 2f inch, lengths 

43 by a flying knife 44. The cylindrical 
lengths 43 which have the transverse 
joint formed at the juncture of successive no 
strips afe culled out by removal of every 
tenth. length, and the remaining lengths 

ure then sub-divided into shorter lengths, 
and may be incorporated in the end of a 
cigarette in a cigarette-making, machine 115 
to become part of the cigarette. 

The off-centre folding or creasing of the 
strip 28 to achieve the uneven folc ling of 
the edges upon each other may be effected 
by other means than the roller shown in 120 
Figure 7. For example, a stationary 
vertical blade 33 1 shown in Figure 11 will 
perform the folding function of the roller 
33 Or other equivalent mechanism. 

In its passage through the conical form- 125 
ing die. 35, the trough-shaped hut un- 
evenly-folded strip 28 assumes convolu- 
tions' which delineate , a shape somewhat 
like a pear with the narrow end con- 
tinued into a curve, and close "variants 130 
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thereof . Ia any event, the cotton-to-cotton 
contact together with, the misalignment 
of the longitudinal edges preclude the 
formation of channels or passages through 
5 which the smoke or other gaseous 
material may short-circuit the filter 
material and thus remain untreated. 

Although the off-centre folding of the 
laminate strip to misalign the opposite 
10 edges thereof upon formation into a rope 
is preferred, folding of the strip along its 
centre line into U-shaped cross-section 
still provides filter units which are satis- 
factory for many purposes, because of the 
15 cotton-to-cotton contact afforded by the 
greater number of cotton layers as com- 
pared to the one less number of paper 
layers, e.g., two-to-one, respectively, to 
more than three-to-two, respectively, e.g., 
20 five-to-four, respectively, depending upon 
requirements. 

Similar mechanisms may be provided 
for forming filler units of different dimen- 
sions according to the method of this in- 
25 vention for use as gas mask or as surgical 
respirator filter cartridges and the like, 
as well as filter cartridges for cigarette 
holders, smoking pipes, and the like. 
What we claim is: — 
30 1. The method of making respirator 
filter units, which comprises longi- 
tudinally folding an elongated laminated 
strip formed of two or more layers of per- 
vious fibrous material interleaved with 
35 one or more layers of substantially im- 
pervious sheet material into a trough of 
substantially J-shaped cross-section, cir- 
euinferentiaUy confining the trough- 
shaped strip to form a rope of substan- 
40 tially circular cross-section wrapping the 
rope in sheet material to form a tubular 
cover therefor, and transversely severing 
the covered rope into cylindrical plugs 
for use as filter units. 
45 2. The method aocording to claim 1, in 
which the longitudinal edges of the strip 
:ire lapped in fibrous material contact 
before file strip is formed into a rope. 
3. The method according to claim 1 or 
50 claim 2, in which the longitudinal edges 
of the strip are lapped unevenly in fibrous 



material contact before the strip is formed 
into a rope. 

i. The method according to claim 1 or 
claim 2, in which the longitudinal edges 55 
of the strip are lapped unevenly and then 
the extending edge lapped over the other 
edge of the strip before the strip is formed 
into a rope. 

o. The method according to any one of 60 
the preceding claims, in which the layers 
of fibrous material are three in number 
and the interleaved layers of substan- 
tially impervious material are two in 
number. 65 

6. The method according to any one of 
the preceding claims, in which the lam- 
inated strip is conveyed on a supporting 
strip, the said supporting strip being re- 
moved from the laminate in advance of 70 
the strip folding point. 

7. ApparatuB for performing the method 
of any one of claims 1 to 6, comprising 
mechanism for feeding a strip of inter- 
leaved layers of material to a folding 75 
mechanism, mechanisms for confining the 
folded or trough shaped material into a 
substantially circular section rope, and 
for wrapping the rope in sheet material, 
and cutting mechanism for transversely 80 
shearing the covered rope into cylindrical 
plugs. 

8. Apparatus aocording to claim 7, in 
which the folding mechanism comprises a 
creasing roller or a shoe spaced laterally 85 
from the longitudinal centre line of the 
said strip. 

9. A filter unit manufactured accord- 
ing to the method of any one of claims 1 

to 6. 90 

10. A filter unit manufactured by the 
apparatus of claim 7 or claim 8. 

11. Apparatus according to olaim 7, 
having its parts constructed and 
arranged substantially as described with 95 
reference to Figures 1 to 9, or as modified 

by Figure 11, of the accompanying 
drawings. 

For the Applicants, 
GILL, JENNINGS & EVEBY. 
Chartered Patent Agents, 
51/52 Chancery Lane, London. W.C.2. 
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